Kinetic multichannel spectroscopy of biological molecules: decomposition of the spectral matrix.
The time-resolved difference spectra after flash excitation of various biological molecules are measured on a gated optical multichannel analyzer. Electron transfer between the photoactive covalent label thiouredopyrene-trisulfonate and the heme of cytochrome c and the photocycle of the E204Q mutant bacteriorhodopsin are studied. The spectral matrices containing consecutive difference spectra are analyzed to reveal the reaction kinetics and individual component spectra. Singular value decomposition combined with stoichiometric analysis and self-modeling is demonstrated as a tool for successful dissection of the matrix, despite the difficulties arising from broad, featureless, overlapping spectra and the overlapping kinetics of the components.